An off-line data processing system for a clinical chemistry laboratory serving a l000-bedded teaching hospital is described. This system is based upon an IBM 360(40 computer and an SMA 12(60 multichannel analyser which is coupled through a Technilogger II to an automatic keypunch. This covers 30%of all the tests: data for other AutoAnalyzers has to be punched on to separate cards manually along with the patient identification. Data are matched with patient requisitions which have already been keypunched and entered into the computer. Advantages include reduction of manual transcription of data, the automatic production of two ward reports a day and a cumulative patient report daily and weekly, and automatic quality control programs. A permanent record is kept on magnetic tape.
The Department at the Royal Victoria Hospital first considered laboratory data processing in 1968. An evaluation of facilities installed in North America at that time produced the conclusion that those systems which were working satisfactorily had been designed by the personnel of the institution itself and there were no satisfactory commercial systems available.
Two other major factors influenced the decision in favour of designing a special system. One of these was that the Hospital already had an IBM 360/40 with a data processing centre attached which was being used principally for administrative purposes and the administrative staff were about to use the computer to compile a hospital patient record file. The first stages of this last service involved the identification of the patient and correlation with his record number. This was to prove very useful since the hospital would ensure that only one number was given to each patient. The other major factor affecting our decision was the successful design and operation at the Notre-Dame Hospital in Montreal of an off-line system utilising an IBM 360/40 for laboratory data processing. However, before commencing design work on the system it was necessary to find a person who would be responsible' for the organisation and who had a good knowledge of laboratory procedures. Dr. Sheila Solomon was appointed. Mr. Eris; Lam, a programmer from the Data Processing Center spent a considerable amount of time in the department learning the procedures in operation prior to the use of a computer so that he could design a suitable program.
The system has now been in operation for about two years. It is not yet complete in that data processing is applied only to AutoAnalyzer techniques and not to determinations carried out after the usual working hours.
Requests are prepared on special IBM cards by the medical staff on the evening before they are required. Tear-off strips on the cards can be attached to the blood tubes by special elastic bands. Between 0630 hand 0830 h the next morning the samples of blood are taken by blood-taking technicians and sent to the laboratory, where the top sheet of the card is removed and the information punched on to a fresh card which then has the patient's name, unit number, location, specimen requisition number and the tests which are requested. These cards are then held for transfer to the computer at some time during the morning whilst the laboratory analyses are being carried out.
Data from the SMA 12/60 is automatically transferred to cards by a 029 keypunch attached to the main instrument. The samples are loaded on the machine in a pre-determined order listed by requisition number of the sample. After the tests have been carried out and the results punched, the keypunch operator punches the specimen requisition number on to the card and the computer can then correlate the specimen requisition number to the original patient identification. Data from the other AutoAnalyzers is transcribed by the technician on to special colour coded keypunch cards and the keypunch operator then punches the information in. All AutoAnalyzer data can now be transferred to the computer which is operated batch-wise, once at 1200 h and once at 1500 h.
The computer first generates an early ward report which is sent to 23 separate locations in the hospital. Later in the afternoon a cumulative ward report is also dispatched. When the information on a patient has been completed at the end of the day the cumulative daily patient file is updated and printed, but for day-to-day management of the patient early access to a ward report has proved to be more important than a specific patient report. The information is transferred from the computer to magnetic tape on each of five days a week, but on the fifth day a final cumulative patient report is published 188 Cumulative report: please do not discard on blue coloured paper which is placed in the patient's file (Table I) , and the other white sheets forthe previous days of that week are removed. The use of the cumulative report is intended to reduce the number of separate reports which have to be stored in the patient's file and to enable the physician to inspect the data in chronological order. For laboratory purposes the computer also prints out on its 600 line a minute printer, listings of the results noting abnormal findings in numerical order of requisition numbers together with the patient's name. It also prints out a list of quality control results with appropriate statistical data on control specimen results obtained from the SMA 12/60 in three different groups, the setting standards, the statistics of the cumulative days values, and the statistical analysis of the commercial control results. Other information given on separate sheets refers to the creatinine, BUN, sugar and the electrolyte data. At the end of the day the computer also prints out several other sheets-a list of rejects because of invalid patient identification, and the balance of requisitions and results which have still to be obtained. Recently a system has been introduced to deal with the manually produced quality control information and a summary report is produced monthly, giving the number of tests done, the units of work completed and the origin of requests.
From the l000-bedded teaching hospital, the main biochemistry service laboratory handled 94262 determinations in October 1971 of which 57686 were processed by the computer. These figures include quality control results and values obtained for standards. Results not handled by the computer include those from non-automated procedures, emergency tests done during the day and outside normal working hours and work from the outpatient departments.
The off-line system described has the disadvantage of too much manual handling of data and specimen requisition numbers and also that it is not in use at present for all tests run at all times throughout the working week. The significance of an off-line as compared to an on-line system has changed since the decision to adopt this system was made. Now, several on-line commercial laboratory data processing systems are available and the total cost of these although appearing high is in fact acceptable if considered over a period of five years.
